2 059 555 1555 "SCOLAR WATER HEATER " The present invention rel at eﬁcg@;ggl@ _
..mater heatérs.. In solar water heaters conprising a water storage tank, it
i s essential that heat |osses be mnimsed. It 5 has been found that .
aged. pot yur et hane .i nsul ati on’ provi des a.good material for this purpose '
’S%th a horizontal storage Vessel in-a donestic solar. water heater, when .. .
hot. water is drawn fromthe tank, coljd water entérs the bottom of’' the tank
{and 1ies along lo .the bottomin a stratified manner bel ow the hot water.
c ents of the tank. Under. norﬂa+ condltlons of,use fol lLowing a day-of’
* exposure.to solar'radiation, {I§@LiARIAEER HEA t water. Evening water
useage causes about one thlrd of the tank 'volune to be drawn. off and 15

(Lhis quantity ofpg!pakghel SovEeed PYIGRRE Y9! Yol f’\gagg?ng the bottotn'

~of the tank. I'S "propor e tenpera ure ference

bet ween -two surfaceés and so the heat .1 oss fromthe upper two thirds of the
contalner"hﬁaﬁQMSgreater than-that from 20 the |ower one third where
lnsulatlon of .equal thickness i's used for all parts of .the tank.

In solar water heaters comprlslng a water storage'
tank, it is essentlal that heat losses be mlnlmlsed _Itﬁ_-ln
'._5_ :has been found that foamed polyurethane insulatlon
'provides a good mater1a1 for thls purpose. |
' With a. horlzontal storage vessel 1n a domestlc solar.
'water heater, when hot.waternls drawn.from.the:tank,
.cold'water enters the bottom-of:the tank-and lies aloné l
. 10 the bottom in a stratlfled manner below the hot water N
| pcontents of the'tank.. Under normal condltlons of use,
follow1ng a day of exposure to solar radlatlon; the.
tank is full of hot water. Evening water useage causes
habout one third of the tank volume to be drawn off and
15 'thls quantity of hot water lS replaced by cold water
_lylng along the bottom of the tank Heat loss 1s |
"proportlonal to. the temperature dlfference between
two surfaces and so the heat loss from the upper two
thlrds of the.contalner is.much greater than that from
20 the 1ower one thlrd where rnsulatlon of equal thlckness

':;1s used for“all-parts:of the,tana. |



- . . .
2. Al'so, under conditions of non-use, in a therno-. syphon type selar water
heater, where the tank isleft to stagnate, the water reaches it5s. highest

.zﬁﬁ | Libriumtenperature., -Under t hese C|rcunstances the tank may 5 still

' full of hot water at the end. of the night or non-solar per|od : ngh “‘V
“agnation tenperatures. | ead t0 accelerated breakdomn of  contai ner IR

' naterlals foul ing of collector ways, trippi:ng of auxiliary. heater safety

_cut outs and tenperature oper at ed rellef val ves. 10 An obj ect of th
present i nventi-on i-s to prOV|de a: sol ar waper -heater . in which the above"
dlsadvantages are. overcone or nttlgated I'n-accordance wth the present

. i nvention thére is pro ded ‘a t hon type ter heater conprising 15

a substantlally hori zo §Pbyqﬂ §%ﬂ }FFH@Fl qaﬁzﬂsestépa@eqnﬁﬁmqmlch

"~ tank is entirely surrounded by aninsul ating Iayer of foaned plastics - .
“material, the parsyphonaltg'plca)airlamrwoham heattiex ,upwieere eghen tahls dis tef

| 'lbelng thlcker than the part of said.layer surrounding 20 the |ower reglon

SALE ) g g e 5 et Sl

 of said tank nor ma wat er ting h

lost f d ! ' F
1 os rontsal omer 2&%}é2 Eﬁhdh aghese c1rcumstances,_the tank may .

-_JS;: still be full of hot water at the end of the night or E"
| non-solar period ngh stagnation temperatures lead tollf
-.accelerated breakdown of container materials, fouling
h'lof collector ways, tripping of auxiliary heater safety Hlf
}cut outs and temperature-operated relief valves. |
l_1Q: l An obJect of the present invention is to provide als
-Hflsolar water heater in which the above disadvantages areif
.owercome or mitigated | __.
| ln;accordanoe_with the'present.inwention thereTisdf-“
prowided a-thermosyphon-type:water heater'compriSing'ﬂs
15 a substantially horizontally disposed cyllndrical water 1_'
| «storage tank whlch tank is entirely surrounded by an ;tfh;f
“insulating layer of foamed plastics material the part”{:l.
l of said layer surrounding the upper region of said tankfif
ibeing thicker than the part of said layer surrounding
.f éOh-the lower region of said tank, thereby preventing
-'exceSSive heat 1oss from the upper region of said tank““.

normally containing hot water, while pe IlLtlng heatu"

5 to be lost from said lower region of said tank under



M_._.-.

3. stagnatlon conditions, said layer haV|ng a topnost thlckness in the
range from40 to 80 nn1and a | owernost thickness in the range from5 to 15"
nm The use of. an insulating [ayer of varying thickness 5 enabl es good -
inswkati on to be obtained under .night time .0 conditions for the: regi on- of
t he t ank usual.ly containing hot water. On the ot her hand, thinner- -
insulation in the l.ower region of the tank.enables heat to be | ost fronlthe

'”kank under stagnation-conditions . so r®ducing a 10 -the equilibrium .

'.téﬁnerature of 'the tank. e The present invention W.l' | “now be .descri bed, by

“way of exanple, w ﬂéﬁ%ﬁf@ﬁﬁ#ﬂ% ttgeafgcpgiggyhggl\%{g\gr& m@ggh is a-

schemati c tr rodgh a cy drical er ‘storage tank of ‘a

t her nrosyphon type 15 sol ar mater accordance with t t —
i nvention.- Ashickmessninnthee ﬁ%r leﬁﬂdﬁlcgp'ﬁﬁvir sf§V§5§8§§hk 10

for a solar water heater is surrounded by a layer. 12 of foaned polyurethane-

i nsul ati ng rﬁ{ﬁkﬁéSSZQnThhé a:;argelZEromoS ter 9.|5ngmt.h| ckness and t he

'rthlckness

()

The use of an insulating layer of varying thickness
| Sylenables good insulation to be obtained under night time
| n:conditions for the region of the tank usually containing
‘hot water. On the other hand thinner insulatlon 1n
- the lower region of the tank enables heat to be lost
from the tank under stagnatlon conditions so reducing
10  the equilibrium temperature of the tank. |
The present invention will now be described by way |
.of example, w1th reference to the accompanying drawing, N
ﬂwhich 1s:a schematicrtransverse section through a | iR
cylindrical nater=storage tank ofﬁa thermosyphon'typej3'f~'
:l15 'solar water heater-in-accordance with the present"
_’invention. | | |
As 1s.shown in the draWing, a cylindrical water dfhh
- jStorage tank 10 for a solar water heater is surrounded
;by a layer 12 of foamed polyurethane insulating material
;20..The layer 12 is of varYing thickness and the thicknessf*ml i
| _'generally varies in proportion to the temperature

=difference between the stored wvater tenperature and the A

-_surrounding ambient temperature. The topmost 1nsu1ation




rally varies in proportion to the tenperature di fference betmeen t he

ried wat er tenperature and the surroundi ng anbi ent tenperature The "

pst insulation - 4. indicated at 14 has thickness in'the range fron140

‘80 nn1preferab|y 50 to 70°mm such as. 65 Am The | owernost. .insul dtion i
;|nd|cated at 16 has.  a thickness 4n the range from5 to 15 nm such as 10

. The use 5 .of a cylindrical storage tank assymetrically |ocated mﬁthln o
an i nsul ating caseas described herein has been found to provide: effectlve\\//?

~ insulation agai nst’ heat Iosses whi |.st "over com ng the probl em of excessive o
~stagnation-tenperature. . Mbdi ficat.i orfse and vari ations may - be nade'

- W thout d t f, th f th
- hout depart!ng s LLEA°ReIR! Pl (eiBess 15, R gd rrdn

- horizontally disposed cyllndrlcal mater 'storage tank which tank is entlrely'
-surrounded by -an .40 to 80 o, preferably 50 to 70 mm, such as 65 mm, -

j'_The lowermost 1nsu1at10n 1nd1cated at 16 has a3th;cknee;--
in the range_from_ﬁ_tg 15 mm, such_as 10_mm,5 The_uee .;'
5 feefta cylindtical stotege-teﬁkeaesymetticaily loeeted ;f“
iw1th1n an lnsulatlng caSeas descrlbed hereln has been )
o 'found to prOV1de effectlve insulatlon agalnst heat
'-losses whllst overcomlng the problem of exces51ve
| {stagnation temperature.:_. . o

';ipr_'-'”. Mbdiflcatlons and variatlons may be made without

'departlng from the scope of the clalms.-
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|nsulat|ng layer of foamed plastics material, the part 5 of said | ayer ' b@ _
surrouridi.ng the upper region of said tank be|ng‘ThTtkeF~Lhan_Lh§_Bart of

sai d | ayer surrounding the |ower region. of sald ereby preventing .

. excessive ‘heat loss fromthe upper region of sai mmmg ””"font ai ni ng .
hot water; while permtting heat to-be lost 10 ™0 egi on of
‘sai d tank under stagnation condi tions, said |layer having a topﬁnst -

thi ckness in the:range from40 to 805nn1and a | owernost thickness in the '¥
éﬂde from5 to 15 mm 2. A thernqﬁyp n type sol ar. water heater accordi.ng .

15 .to.claim1, wherei n the top ~tkness of the | ayer of foanmed o
plastlcs material is in the range from 50 to 70 mMm- A t her mosyphon type S

- solar water hedter Actbeumogymhiah tyPe splar ‘ﬁl%@’élheﬂﬁ@rf SORRTHF 48 cs -

. material is foamed pol yurethane.. 20 - 4. A thernosyphon type solar . -
wat er hea er ﬁewmg Werdizdied Blg daslbosudicylindricdrwanged

188§)bst ant i .as. herein escrlbed with reference to and as illustrated in.

. LSepﬁSESC”S%%%q AR Bl S oPE PRE SIS [itbaRde %ﬁf%‘f.“ne??ﬁb‘fed,
anendnentiggﬂfglfzg fé;LEFﬂé'Eéééfgdpla;@iég'égggélal the part I
ly . _=5 of said layer surrounding the upper region of said tank
'_being thicker than the part of said layer surrounding the.
lower region of said'tank thereby preventing exce531veh
. heat loss from the upper region of said tank normally
-containing hot water, whire permitting heat to be lost =
.10 : from said lower region of'said tank under stagnationl
| conditions, said Iayer hav1ng a topmost thickness in the 3;dw
-range fromréo to 80 mm and a 1owermost-th1ckness in -':-
'the range from 5 to 15 mm. ‘ -_
o 2.. A thermosyphon type solar water heater according t.
ISd to c1a1m 1, wherein the topmost thickness of the layer of
lfoamed plastics material is- in the range from SO to 70 mm;
}.3y A thermosyphon type_solar'water heater according j
S toﬂclaimll'or-zy Wherein-the'foamed piasticsumaterialﬁig.iﬁ7.h :
fbamed_POlyﬁrethane.'l R | | e
:p20.' by A thermosyphon type solar water heater compr151ng.

a water storage tank constructed and arranged substant1a11V'

as herein describcd w1th refcrence to and as illustrated

in the accompanying drawrng.
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